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INTRODUCTION 

This report of progress consists of the job completion 
reports from the State of Alaska Federal Aid in Fish Res
toration Project F-S-R-3, "Sport Fish Investigations of 
Alaska." 

The current project is composed of twenty separate 
studies and was designed to evaluate the various aspects of 
the State's recreational fishery resources. The information 
gathered will provide the necessary background data for better 
management practices and for the development of future studies. 
During the current segment, continued emphasis was placed on 
the overall inventory and cataloging of accessible waters, 
evaluation of catch data, and investigations on various 
species of fish. 

As a result of several problems of immediate concern, 
several new studies were instigated during the report year. 
Data accumulated from these studies has helped solve some 
problems in projects already in progress. 

The population of Alaska is increasing rapidly and this 
is being reflected in the ever increasing number of "No 
Trespassing" signs put up by individuals in the vicinity of 
population centers. Fortunately, much of Alaska's fishery 
waters are still in the public domain. The division's pro
gram of acquiring access to fishing waters continued at a 
much faster pace since being instigated in 1959. Emphasis 
is being placed on this job and the successful continuation 
of this activity will forstall many serious recreational use 
problems currently facing other states. 

The enclosed. progress reports are fragmentary in ma.ny 
respects and the interpretations contained therein are sub
ject to re-evaluation as the work progresses. 
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JOB COMPLETION REPORT 

RESEARCH PROJECT SEGMENT 

State: ALASKA 

Project No: F-5-R-3 Name:	 Sport Fish Investigations 
of Alaska 

Job No: 8-C-3 Title:	 Evaluation of the Fire Lake 
Hatchery Water Supply 

Period Covered: July 1, 1961 to April 1, 1962 

Abstract: 

Due to lack of manpower l records were not obtained for 
the entire year, however, the critical period was covered. It 
was found that the dissolved gases that were injurious to 
fish could be dissipated by a simple baffle system at the 
head of each trough" The aluminum baffles aerated the water 
sufficiently so that the oxygen content was increased. The 
volume of water flowing through the pipeline during the 
winter months was manipulated so that the line did not freeze 
and also kept the water temperature on the eggs, and the 
resultant fry, at about 380 F. Records were kept of snow 
and ice cover, dissolved oxygen, alkalinity and temperature 
at the various depths during the winter months r of Upper 
Fire Lake. Approximately 75 gallons of water per minute 
was sufficient to hatch the silver salmon eggs and hold 
them until they reached the swim-up stage. During periods 
of sub-zero temperatures, some water was bypassed to keep 
the water temperature UP7 however, sufficient water was 
maintained in Upper Fire Lake so that some water flowed in 
the outlet stream o 

Recommendations: 

It is recommended that this study be continued so that 
sufficient records are available to devise appropriate charts 
and graphs to manipulate the water volume and intake depth. 
The baffle system should be tested for a complete year before 
any further work is done to alleviate the effects on fish by 
dissolved gases" 
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It is further recommended that other measures be taken 
to alleviate the collection of oases in the 8-inch water line. 

Obj ectives : 

To evaluate Lne F~re Lake Jatchery water supply and 
to provide recomrnendations for lm~Tmlements and procedures 
designed to fully ~tilize lts pc ?Dtialo 

Techniques used: 

W3ter flow measnrerr-'E"-lts were t3ken periodically at 
the outlet of the -'l~:JtdK_:t':/ and at a station above the 
hatchery outlet. DLssolve0 oxygen tests were taken periodi
cally in Upper Fire Ldke.l the i.} ta1e:e tower and in the 
hatchery. Ice and snow thickness was measured during each 
sampling period. A seven-day tempprature recording device 
was installed in the hatch2ry during the :atter part of 
February. 

Findings: 

rPerhaps a brief descr l~n 0 thE hatchery and its 
operation are in o~der so tha+ th 0 watsr line system is 
understood. rrherc i. s 2 r 000 feet C) f b-- irwh pipe from the 
hatchery to the edge of Upper Fire" Lake (Figure 1). From 
the edge of the lake to the j ntake to''I1er t there lS about 
400 feet of river crossing pj~pe~ The intake i.s so constructed 
that water can be taken fre";', any depth of the lake down to 
a. maximum of 24 fe<::;-t There is a difference of elevation 
between the lake leve:l and the h2 tchE:,ry of about 34 feet. 
The hatchery has fa~ tro ~ se~ in tandem so that water 
from the upper 20 ,::ro ;p ills into the lower twenty 
troughs. For each set of ~roughs there is a two-inch valve 
connected to the main l'G0. Each trough is limited to a 
maximum of 28 gallons p"" ,.nf~f: ·lue to 7:he size of the 
drain. In the past two ye,"t"s v(:~ry little has flowed out of 
Upper Fire Lake when Ow batcl'l,,-:ry ~.vas operating, during the 
months of March and April. Records kept during the critical 
low wa.ter months give a ranqe of ?16 to 360 gallons per 
minute. These measurements wer~~aken between March 2 to 
April 1, 1962. Water used 'n the hatchery was about 75 



Figure 1. 

The Hatchery Water Supply Line 
With the Bypass Valve on the Left. 
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gallons per minute during t.he incubation of the silver 
salmon eggs and the development of the fry. On about March 
27 the flow through the hatchery was increased to about 
200 gallons per minute and was periodically increased with 
the growth of the salmon. The high water occurred in Sep
tember/ after the rains, when about 20 cfs was measured 
comin r] out of UPI)er Fire Lake 0 

Water samples for dissolved oxygen were taken at
 
the inlet tower and in the hatcheryo The dissolved oxygen
 
and a1,]<-,', :U.nit:y in Upper Fire Lake at the surface, 10-foot
 
and 2 iJ,fcJtyt depths are presented in Tables I through III
 o 

Disso\'<:,d oxygen levels are satisfactory for th€ time
 
cove:red " The thickness of the ice cover was recorded when
 
the oxyqE'il samples were taken o The ice cover gradually
 
thic:]'=.E::r:',I'.?r':; a.s the winter progressed.
 

DUi~ th,e summers of 1960 and 1961 the amount of 
water ia the lake was increased by a home owner placing fill 
in the old beaver dam l thus raising the level of Upper Fire 
Lake about 10 inches 0 Fire Creek was extremely high in 
September and October and gradually diminished in flow 
until about the first part of April when water volume again 
increased. The critical time of water usage is the month 
of March and the first half of ApriL At this time only 
that amount of water is used to maintain an adequate supply 
to the fish and a sufficiently high enough water temperature 
to keep the pipeline from freezing o 

TABLE 10 

DISSOLVED OXYGENe ALKILINITY AND TEMPERATURE OF WATER AT 
THE INTAKE TOWER OF UPPER FIRE LAKE AT THE SURFACE OF 

THE WATER FROM FEBRUARY THROUGH APRIL OF 1962 

Ice
 
Date Depth Cover Temp. DO Iill
 

Feb. 2 0 320 8.0 7.8
 
Febu 13 0 320 8 0 2
 
Feb. ;;: 0 0 320 7.6 7.3
 
Feb" 27 0 1.5" 32 0 11.8
 
Mar c; 0 21" 320 8 0 1 7.1
 
Mar, 12 0 20" 32 0 7.1
 
Mar ., 2(, 0 20" 320 8.2 7.1
 

IMar. L', 0 20" 32 0 7 0 5 7.1 
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TABLE II.
 

DISSOLVED, OXYGEN, ALKILINITY AND TEMPERATURE OF WATER
 
AT THE DEPTH OF 10 FEET OF UPPER FIRE LAKE
 

FROM FEBRUARY THROUGH APRIL OF 1962
 

Date Depth Ice Cover Temp. DO El! 

Feb. 5 lOr 34° 7.1 
Feb 13 10 1 34° 605 6.7o 

Feb 20 10 1 37° 8.0 
Feb. 27 lot 15" 37° 7 0 0 
Mar. 6 lOr 21" 36° 7.1 
Marc 12 lOt 20" 35° 5.9 
Marc 20 lOr 20" 35° 6.9 
Mar. 27 10 u 20" 35° 7.0 

o 

TABLE III. 

DISSOLVED OXYGEN, ALKILINITY AND TEMPERATURE OF WATER 
AT THE DEPTH OF 20 FEET OF UPPER FIRE LAKE 

FROM FEBRUARY THROUGH APRIL OF 1962 

Date Depth Ice Cover Temp. DO-- .P1! 

Febc 5 20 1 37° 5.8 7.6 
Feb 13 20 1 37° 5.7 
Feb. 20 20 1 38° 6.0 7.3 
Feb. 27 20 1 15" 39° 5.5 7.2 
Marc 6 20 1 21" 38° Sol 7.0 
Mar. 12 20 1 20" 37° 3 0 8 7.0 
Mar. 20 20 1 20" 37° 5.6 6.9 
Mar. 27 20' 20" 38° 4 cA 7.0 

The problem of "gas bubble disease"$ in the trout 
and salmon, has occurred only during the months of July and 
August. In July of 1961: after the fish showed symptoms of 
"gas bubble disease". wooden baffles were built and placed 
at the head of each trough to dissipate the gases. Some 
of the fish died but many recovered. while the greatest 
majority of the fish had not yet demonstrated any signs of 
distress. No mortalities from bubble disease occurred after 
installation of the baffle devices. Permanent aluminum 
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baffles were constructed during the winter which not only 
""Till reEl0ve Jche noxious gases during the sununer months, but 
which also have derllonstrated an increase in the oxygen con
tent of the 'itrater durins the ~,\'in·ter months _ During the per
iod of ice cover, the inta.ke of the \,la ter llne was lowered 
to about 2C feet and rei:loLnea at this dep·th the entire winter. 
During the open water period, the depth of the intake is ad
justed so that the hatchery water does not exceed 5SoF. 
During the entire period of ice cover, no noticeable change 
of wa ter temp t'::: ra ture s wa sobs e rved at t.he s ta tion in the lake. 
It is antic ipa ted tha t \'iit:h the vol·L.rCte of ~da ter used during 
ice cover, the temperature of th(~ 1,.Yater 'itlill not be decreased. 
The past winter 'v'as moderately S(~\7erc~, and a large volume of 
water ~.tJas bypassed, for t\·;o r:~:::asons, (1) to keep the water 
temperature around 3 of for satisfactory incubation, and (2) 
to diminish the possihility of freezing of the water line. 
About 2! COO feet of the pipeline if, exposed to t~he atIl-losphere 
and. t.h:;:o:;re is SOrtIe loss of heat.. No rnc~asurerd.en·ts were taken 
of the volume of water bypassed at the different air ternpera
tur2S~ 

No ,solution ,'as lin6 tha t ',o'll 1d prevent t.he water line 
from filling up 'dith S-:la~3efl an'.:l tJ1ereby decreasing the water 
pressure. About once (J VJe,~k, P<:~-~~30nnel at the hat.chery would 
decrr.:::ase the 'Ara.ter SUIJply.;nough to ~)ustain fish life 'it-Ihile 
gases were releasee), fro: the watz.-'T line at th.:; r'21ease 'valve 
at its highest poin~_. Z\fter the gases 'l1ere released from 
the wat.er line, t.he wa.ter· supply ',·,las increas":?d to the fish. 
This opera t.ion ",roul;..t t.ake about 2C nlinutes ana was 1J.ndertaken 
only du:cing the latter part of J\;.ly and the rC10nth of Augus·t. 
No problem was encountered with the outside tanks, dU2, no 
doubt, to th2 sp:cay systerli used. 

Information collecte6 to date is insufficient to provide 
for appropriate charts and. grapl'1s for use in manipulating the 
wa ter supply I especially durini~~ t.he winb2I:" months. In the 
sur"rner ·'·'·'on~-11C' w·'nc.>n ·tP·l'V·'--.,c'··,....ct- .J-u··-,::>C: of" t-i1·':' wa· .;-E··.,. ....·· \!en+- over c;SOFlUll. lel ... L1.::l • '-.. ~ l,.LJC....... L 1.. '- '-' _ ~_ C_ \... • .L 'L .~ -' t
 

the intake 'i.raS sirCLply lov'ereCt unt-,il the desired telnperature 
was obtained. rlllis manipul.:;,tioL '''Ilas easily undertaken. 

http:tP�l'V�'--.,c'��,....ct
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